JC18 Rec'd PCT/PTO 1 4 MAY 2001 



PTQ-mQ U.S. DEPARTMFAIT OF COMMERCE PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER: 
WE1P21526USQ0 



..INTERNATIONAL APPLICATION NO.: 
PCTfNL99/00700 



INTERNATIONAL FILING DATE: 

15 November 1999 



PRIORITY DATE CLAIMED: 

13 November 1998 



TITLE OF INVENTION: MEfflBQ FOR DETERMINING A MIMOTOPE SEQUENCE 



APPLICANTS) FOR DQ/EO/US: Wouter Cornells PUIJK and Jelle Wouter SLQOTSTRA 



Applic ant here with submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 
This Is a SECOND or SUBSEQUENT submission of items concerning a fifing under 35 U.S.C. 371 . 



1. 

2. 
3. 



This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay examination until the expiration of the applicable 
time limit set in 35 U.S.C. 371(h) and PCT Articles 22 and 39(1). 

A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 
A c opy of t he International Application as filed (35 U.S.C. 371(c)(2)) 

a. X is transmitted herewith (required only if not transmitted by the International Bureau). 

b. X has been transmitted by the International Bureau, (see attached copy of PCT/IB/308) 

c. is not required, as the application was filed in the United States Receiving Office (ROfUS). 



16. 

mi. 



A translation of the International Application into English (35 U.S.C. 371(c)(2)). 
Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)). 
are transmitted herewith (required only if not transmitted by the International Bureau), 
have been transmitted by the International Bureau. 

have not been made; however, the time limit for making such amendments has NOT expired, 
have not been made and will not be made. 



8. 
9. 
10. 

11. 
12. 

13. 

14. 
15. 
16. 



A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

A translation of the annexes of the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 
Item 1 1 . to 1 8. below concern document(s) or information included: 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 
A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification, 

A change of power of attorney and/or address letter. 
Other items or information: 



International Preliminary Examination Report (PCTjIPEA/409) 
International Search Report (PCT/ISA/210) 
Form PCT/IB/309 
Abstract on a separate sheet 
Application Data Sheet 
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The following fees are submitted: 



BASIC NATIONAL FEE [37 CFR 1.492(a)(1)-(5)): 

Neither international preliminary examination fee (37 CFR 1.482) nor international search fee 
(37 CFR 1. 445(a)(2)} paid to USPTO and International Search Report not prepared by 

theEPOorJPQ $ 1,000.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO but international Search Report 
prepared by the EPO or JPO § 860.00 

international preliminary examination fee (37 CFR 1 .482) not paid to USPTO but international search fee (37 CFR 
1 .445(a)(2)) paid to USPTO $ 71 0,00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO hut all claims did not satisfy provisions of 
PCT Article 33(1 H4) $ 690.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO and all claims satisfied provisions of PCT 
Article 33(1 )-(4) $100.00 

1 ; ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



860.00 



Surcharge of $130.00 for furnishing the oath or declaration later than 30 months from the earliest claimed priority 
^ate (37 CFR 1.492(e)). 



130.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Wotal claims 



12-20 - 



X $18.00 



Independent claims 



1 -3 ■ 



X $80.00 



MULTIPLE DEPENDENT CLAIMS(S) (if applicable) 



+ $270.00 



TOTAL OF ABOVE CALCULATIONS . 



990.00 



^Reduction of Yz for filing by small entity, if applicable. Applicant claims Small Entity Status under 37 CFR 1 .27. + 



SUBTOTAL = 



990.00 



Processing fee of $130 for furnishing the English translation later than months from the earliest claimed priority 
date (37 CFR 1.49(f)). 



TOTAL NATIONAL FEE = 



990.00 



Fee for recording the enclosed assignment (37 CFR1 .21(h)). The assignment must be accompanied by an 
appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property 



TOTAL FEES ENCLOSED * 



990.00 



Amount to be 
refunded: 



charged: 



A check in the amount of $ 990.00 to cover the above fees is enclosed. 

Please charge my Deposit Account No. 25-0120 in the amount of $ to cover the above fees. A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required by 37 CFR 1.16 anoy .17, or credit any overpayment to Deposit 
Account No. 25-01 20. A duplicate copy of this sheet is enclosed. 



SEND ALL CORRESPONDENCE TO: 

Customer No. 000466 

Young & Thompson 
745 South 23rd Street 
2nd Floor 

Arlington, VA 22202 

(703) 521-2297 facsimile (703) 685-0573 



May 14, 2001 




Thomas W. Perkins 
Attorney for Applicafits 
Registration No. 33,027 
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PATENTS 

JITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 



Wouter Cornells PUIJK et al , 

Serial No. 09/831,757 

Filed May 14, 2001 

METHOD FOR DETERMINING A 
MIMOTOPE SEQUENCE 



GROUP Box Sequence 



4 



AMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

In response to the Notification of Missing Requirements 
mailed June 21, 2001, please amend the above-identified 
application as follows: 

IN THE SPECIFICATION : 

Kindly replace the specification originally filed, with 
the attached substitute specification. 

Enter the attached Sequence Listing, in paper and disk 



forms . 



Make of record the attached executed declaration. 





al. S.N. 09/831,757 



1 20$ J REMARKS 



The 



>n of Missing Requirements mailed June 



21, 2001, required submission of an executed declaration and a 
Sequence Listing. Both of those required elements are attached 
hereto . 



insert the sequence identification numbers at appropriate places. 
As there are 108 sequences in this application, the revision to 
the specification was sufficiently extensive that it was 
considered expedient to replace the specification originally 
filed with the attached substitute specification. Also attached 
hereto is a copy of the original text, in which the insertions 
are shown underlined (with flagging bars in the margin) , so that 
the substitute specification can be compared to the original text 
for consistency. 



specification adds no new matter to the present application; 
applicants further state that the content of the attached paper 
and disk versions of the Sequence Listing are the same. 

It is believed that the initial formalities have been 
complied with, and that the application is now in condition for 



In addition, the specification has been amended to 



Applicants hereby state that the attached substitute 



2 



PUIJK et al. 



o 

S.N. 09/831,757 



examination on the merits 
requested . 



Such action is respectfully 



act frilly submitted, 
IG & THOb^S&N 




Andrew J. Patch 
Attorney for Applicants 
Registration No. 32,925 
745 South 23rd Street 
Arlington, VA 22202 
Telephone: 521-2297 



August 21, 2001 
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PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 

Wouter Cornells PUIJK et al . Application Branch 

Serial No. (unknown) Box PCT 

Filed herewith 

METHOD FOR DETERMINING 
A MIMOTOPE SEQUENCE 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

Prior to the first Official Action and calculation 
of the filing fee, please substitute Claims 1-14 as originally 
filed, which appear on pages 27 and 28, with Claims l-12as filed 
in the Article 34 amendment of 12 January 2001. The pages 
containing amended Claims 1-12 are marked "AMENDED SHEET IPEA/EP" 
and are attached hereto. Following the insertion of the Article 
34 Claims 1-12, please amend these claims as follows: 

IN THE CLAIMS : 



Amend claim as follows: 

--3. (amended) A method according to claim 1, 
wherein in step e) an amount of receptor f) used for determining 
the activity, which amount is smaller than said amount used in 
step b) , and wherein said amount in step g) is smaller than said 
amount in step e) of the cycle directly preceding said step g) .-- 



Wouter Cornells PUIJK et al . 



- Docket No. WE/P21526US00 



Amend claim as follows: 

--6. (amended) A method according to claim 1, 
comprising at least one step d) wherein at least one building 
block is replaced by a group of building blocks- 
Amend claim as follows: 

--7. (amended) A method according to claim 1, 
wherein the test sequences comprise from 3 to 2 0 building 
blocks . - - 

Amend claim as follows: 

--8. (amended) A method according to claim 1, 
wherein the library of test sequences of step a) comprises from 
500 to 10,000 test sequences.-- 

Amend claim as follows: 

--9. (amended) A method according to claim 1, 
wherein the receptor is chosen from the group consisting of 
monoclonal antibodies, proteins, such as enzymes, cells, hormone 
receptors and micro-organisms . -- 

Amend claim as follows: 

--10. (amended) A method according to .claim 1, 
wherein the activity is determined using an immuno assay, B1ACORE 
or AFM . - - 



Wouter Cornelis PUIJK et al. - Docket No. WE/P21526US00 



Amend claim as follows: 

--11. (amended) A method according to claim 1, 
wherein each test sequence of a library is physically separated 
from the other test sequences of said library. -- 

Amend claim as follows: 

--12. (amended) A mimotope sequence obtainable 
in a method according to claim 1.-- 



The above changes in the claims merely place this 
national stage application in the same condition as it was during 



dependencies being removed. 

Attached hereto is a marked-up version of the 
changes made to the claims by the current amendment. The 
attached page is captioned "VERSION WITH MARKINGS TO SHOW CHANGES 



REMARKS 



Chapter II of the international stage, 



with the multiple 



MADE . 11 



Respectfully submitted, 




Thomas W. Per&ins 
Attorney f oi/Applicants 
Registration No. 33,027 
Customer No. 00466 
745 South 23 rd Street 
Arlington, VA 222 02 
Telephone: 703/521-2297 



May 14, 2001 



Wouter Cornells PUIJK et al . - Docket No. WE/P2152 6US0 0 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Amend claim as follows: 

--3. (amended) A method according to claim 1-or 
2-, wherein in step e) an amount of receptor f) used for 
determining the activity, which amount is smaller than said 
amount used in step b) , and wherein said amount in step g) is 
smaller than said amount in step e) of the cycle directly 
preceding said step g) .-- 

Amend claim as follows: 

--6. (amended) A method according to any one of 
the preceding claimg_l, comprising at least one step d) wherein 
at least one building block is replaced by a group of building 
block. 



Amend claim as follows: 

--7. (amended) A method according to day one of 
Lhe preceding clairre_J,/ wherein the test sequences comprise from 
3 to 2 0 building blocks. »- 



Amend claim as follows: 

--8. (amended) A method according to ciiiy uiie of 
the preceding claitre_J,, wherein the library of test sequences of 
step a) comprises from 500 to 10,000 test sequences. -- 



Amend claim as follows: 



Wouter Cornells PUIJK et al . 
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--9. (amended) A method according to any one of 
bhe preceding claimg_JL, wherein the receptor is chosen from the 
group consisting of monoclonal antibodies, proteins, such as 
enzymes, cells, hormone receptors and micro-organisms . - - 

Amend claim as follows: 

--10. (amended) A method according to any one 
of the preceding claimg_JL, wherein the activity is determined 
using an immuno assay, BIACORE or AFM . - - 

Amend claim as follows: 

--11. (amended) A method according to any one 
of — the — preceding — claims- 1, wherein each test sequence of a 
library is physically separated from the other test sequences of 
said library. -- 



Amend claim as follows: 

--12. (amended) A mimotope sequence obtainable 
in a method according to any one of the prece ding claims_l.-- 
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ABSTRACT 

The invention relates to a method for determining a mimotope sequence for a receptor 
comprising the steps of: a) providing a library of test sequences; b) determining the activity of 
each test sequence of the library towards the receptor identifying a test sequence comprising 
at a certain position a building block which, according to the results of step b) is favored at 
said position; d) providing a next library of test sequences, based on said test sequence 
identified in step c) ? by replacing a building block at selected positions of the identified test 
sequence with selected building blocks; e) determining the activity of each test sequence of 
the library provided in step d) towards the receptor, f) identifying a test sequence comprising 
at a certain position a building block which, according to the results of step e), is favored at 
said position; g) repeating steps d) - f) for the library of test sequences provided in step d), for 
a number of cycles sufficient for finding in step f) a mimotope sequence that gives sufficient 
activity towards the receptor. 
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Title : A^metllSSL^ 

The invention relates to a method for determining a 
mimotope sequence . 

Nowadays, random diversity libraries are widely used 
to identify lead molecules for diagnostics, pharmaca and 
5 vaccins* When the lead molecule is a peptide, the methods 

used for identifying the lead molecules are often referred to 
as pepscan methods . 

Pepscan methods have been known since the early 
eighties. The basic theory behind these methods is described 
10 in EP-A-0 138 855 and EP-A-0 190 205. 

Two pivotal aspects of screening of random diversity 
libraries are their size, i.e. how many different compounds 
are required to identify a lead molecule, and the method of 
optimization of the structure or sequence of the lead 
15 molecule. Most methods described in the literature seem to be 
based on the idea that the larger the random diversity 
library, the higher the chance of finding a good lead 
molecule . 

The aspect with respect to which the known methods 

20 are most divergent, is the method of optimization of the lead 
molecule. Once the random diversity library has been 
synthesized, it can be tested for its desired activity. Of 
course it is possible to simply choose as a lead molecule the 
member of the random diversity library that scored the 

25 highest value for said desired activity. However, most 

methods comprise . steps for optimizing the structure of said 
member that shows the highest activity, in order to arrive at 
a lead molecule that shows an even higher activity. 

Minipepscan libraries, composed of only a few 

3 0 thousand peptides, have been used to identify lead molecules 
which were quickly optimized to molecules having an activity 
similar to that of molecules arrived at from starting from 
libraries composed of millions of compounds. This has been 
disclosed in Slootstra et al . , Molecular Diversity, 1 (1995b) 

35 87-96, and in Slootstra et al . , J. Mol . Recogn. , 10, 217-224 
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(1997) . In these articles, it has been shown that small 
libraries in combination with pepscan-based optimization 
methods are a valuable tool in identifying and optimizing 
lead molecules. 

The present invention aims to provide an improved 
method for identifying and optimizing a lead molecule. 

It has been found that the objective improvement is 
achieved by starting from a library of known test molecules, 
evaluating the activity of said library, and by optimizing 
the structure of a few of test molecules showing the highest 
activity/ by methodically replacing each building block of 
the structure of the test molecules with all other possible 
building blocks. 

Thus, the invention relates to a method for 
determining a mimotope sequence for a receptor comprising the 
steps of : 

a) providing a library of test sequences; 

b) determining the activity of each test sequence of the" 
library towards the receptor; 

c) identifying a test sequence comprising at a certain 
position a building block which, according to the results 
of step b) , is favored at said position; 

d) providing a next library of test sequences, based on said 
test sequence identified in step c) , by replacing a 
building block at selected positions of the identified 
test sequence with selected building blocks; 

e) determining the activity of each test sequence of the 
library provided in step d) towards the receptor; 

f } identifying a test sequence comprising at a certain 

position a building block which, according to the results 
of step e) , is favored at said position; 

g) repeating steps d) - f) for the library of test sequences 
provided in step d) , fox a number of cycles sufficient for 
finding in step f) a mimotope sequence that gives 
sufficient activity towards the receptor. 
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It has been found that the present method leads, in a 
convenient manner, to a mimotope sequence having a very high 
binding strength to the desired receptor. In some cases, 
where the exact epitope (i.e. the partial sequence of an 
5 antigen, that provides binding to an antibody) is known, the 
present method has been found to lead to the exact structure 
of the epitope in only a few steps. 

According to the invention, a mimotope sequence for a 
receptor is determined. In this context, a mimotope sequence 
10 is defined as a molecule that shows a certain, minimal, 
desired activity in the presence of a given receptor. An 
example hereof is the determination of the epitope sequence 
of an antigen for a certain antibody. However, in some cases 
it may be sufficient if the exact epitope is mimicked and 
15 that a slightly less binding strength of the found molecule 
to the receptor suffices. 

The mimotope sequence will be a molecule that is 
composed of a number of building blocks, wherein the number 
and order of building blocks controls the properties of the 

2 0 molecule. Examples of types of mimotope sequences that may be 

determined according to the invention include peptides, 
possibly having steroid or saccharide- like structures 
connected thereto, saccharides, DNA (oligonucleotides), and 
PNA {peptide-like nucleic acids) . Thus, the building blocks 
25 will be chosen from the groups of amino acids (both natural 
and non-natural amino acids) monosaccharides, and 
nucleotides , 

The receptor for which a mimotope sequences is 
determined according to the invention may be any compound, 

3 0 composition, microorganism, or tissue sample towards which 

one of the types of mimotope sequences may show some activity 
that can be measured, such as a binding activity. Suitable 
examples of receptors include antibodies (both monoclonal and 
polyclonal), proteins, such as enzymes, cells, hormone 
35 receptors, and micro-organisms. 
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The first step in a method according to the invention 
is the provision of a library of test sequences. Of course, 
these test sequences are composed of the same type or class 
of building blocks as the objective mimotope sequence. 
Preferably , the test sequences are known in that, although 
they may be randomly chosen, their composition and structure 
is known. This may be accomplished by generating, for 
instance by hand or by computer, a number of sequences and 
synthesizing the sequences thus obtained. It is also possible 
to derive the library of test sequences from a compound which 
is known to have a favorable activity towards the receptor. 
In principle, any known manner of selecting test sequences to 
make up the library is suitable. 

The length of the test sequences is dependent on the 
nature of the building blocks constituting the sequences, and 
on the nature of the receptor and the desired activity 
towards said receptor. For most purposes, a length of between 
3 and 2 0 building blocks will be suitable. 

The number of test sequences constituting the library 
will be large enough to provide sufficient data to come to a 
good mimotope sequence in an acceptable number of 
steps/cycles. On the other hand, said number will be small 
enough to assure that the data obtained can be handled quite 
conveniently. Usually, the number of test sequences in the 
library will lie between 500 and 100, 000, preferably between 
1,000 and 10,000. 

After the desired number of test sequences is 
generated, said test sequences may be synthesized. This may 
be done in any known manner, for instance as has been 
described by Slootstra et al . in Molecular Diversity, 1 
(1995b), 87-96. Of course, it is also possible to make use of 
a library which is already available, for instance because it 
has been used in a previous run of the present method. In 
that case, the test sequences will not have to be 
synthesized. 
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For reasons of convenience, the test sequences are 
preferably synthesized using a minicard or a flat support 
medium as has been described in Dutch patent application 
10.019703. 

5 The next step of a method according to the invention 

is the determination of the activity of each test sequence of 
the library towards the receptor. The manner wherein this 
determination is carried out will depend on the specific 
interaction between mimotope sequence and receptor that is 

10 aimed at, and on the nature of the receptor and the building 
blocks of the mimotope sequence. For instance, when the 
desired activity is a binding of the mimotope sequence to the 
receptor, and the mimotope sequence is a peptide and the 
receptor is a monoclonal antibody, the determination may 

15 suitable be performed in an ELISA test, either in solution or 
on a solid support. Other suitable methods of determining the 
activity include BIACORE and AFM (Atomic Force Microscope) . 
The skilled person will be able to choose a suitable manner 
of determination of the activity, given a certain receptor 

20 and nature of the mimotope sequence. 

From the results of the determination of the 
activities of the test sequences of the library, at least one 
test sequence will be chosen to form a basis for the 
remaining steps of the present method. Said at least one test 

2 5 sequence is, in accordance with the invention, chosen by 

identifying at a certain position a building block which, as 
appears from the results of the determination of the 
activity, is favored at said position. In this regard, by the 
phrase "at a certain position a building block which is 

3 0 favored at said position" is meant that test sequences having 

at said position said building block show a high activity 
towards the receptor, relative to other activities found. 

It is possible that the at least one test sequence 
which is identified was tested for its activity towards the 
35 receptor and showed itself a high activity, relative to other 
activities found. 
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It is also possible that the at least one test 
sequence which is identified, was in itself not tested. This 
can be explained as follows. .For instance, it may have been 
found that a test sequence having at position 2 building 
block A shows a very high activity towards the receptor. It 
may further have been found that a test sequence having at 
position 4 building block B also shows a very high activity 
towards the receptor. The at least one test sequence to be 
identified may then be a sequence comprising building block A 
at position 2 and building block B at position 4. However, it 
may very well be that this sequence itself had not yet been 
evaluated for its activity towards the receptor. 

Generally, the number of test sequences identified 
for basing the remaining steps of a method according to the 
invention on will be between 1 and 150. A higher number of 
test sequences chosen will lead to better results, but will 
be relatively more cumbersome to handle. Preferably, said 
number will be between 1 and .25. The skilled person will be 
able to decide on the number of test sequences chosen, 
dependent on the desired quality of the result of the method 
and the facilities available for carrying out the method. 

On the basis of the identified test sequences, a next 
library of test sequences is provided in a so-called 
replacement analysis. This is done by varying the building 
blocks at positions of the identified test sequences, i.e. by 
replacing a building block at selected positions of the 
identified test sequence with selected building blocks. 

For instance, in its simplest form the replacement 
analysis is carried out as follows. In case the test 
sequences are dodecapeptides of natural amino acids, first, 
the building block at position one of one of the chosen 
dodecapeptides may changed into each of the twenty naturally 
occurring amino acids, leading to 20 new test sequences. This 
is repeated for each position of the dodecapeptide, leading 
to 20 * 12 = 240 test sequences. Among these 240 sequences, 
the original dodecapeptide will be present 12 times. This 
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procedure is repeated for each chosen dodecapeptide . Thus, a 
next library is obtained which comprises from 240 to 3600 new- 
test sequences . 

More complex forms of this replacement analysis may 
5 be performed, for instance by allowing certain building 

blocks to be replaced by groups of building blocks (e.g. the 
replacement of one amino acid by two or more amino acids) . 
Usually, such a replacement by multiple building blocks will 
be used sparingly. Preferably, in at least one replacement 

10 analysis of the different cycles of the present method, at- 
least one building block is replaced by a group of building 
blocks. Care should be taken that in each replacement 
analysis not too many multiple building blocks are 
introduced, for then problems concerning the length of the 

15 sequence may arise. For the same reason, the multiple group 
of building blocks should preferably not be too long. The 
skilled person will, based on his experience in the field, be 
able to judge which size and number of multiple building 
blocks may be introduced. 

20 It is also possible to replace a building block by a 

void in the replacement analysis. That way, the sequence will 
become one building block shorter. It will be clear that not 
too many building blocks should be replaced by a void at the 
same time, as this could lead to an undesirably short (or no) 

25 test sequence. The skilled person will be able to judge when 
and at which position it is helpful to introduce a void into 
a test sequence. 

In addition, it is possible to allow the introduction 
of selected building blocks in the replacement analysis only, 

3 0 or to only replace building blocks at selected positions in 
the test sequences. Sometimes it is preferred to maintain 
certain building blocks at certain positions, e.g. in order 
to maintain a desired three dimensional structure of the test 
sequence. An advantage of this manner of performing the 

35 replacement analysis is that the total number of test 

sequences to be provided is limited. Generally, however, if 
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the building blocks at all positions of the test sequence are 
replaced by all possible building blocks, the test sequences 
having the desired three dimensional structure will also be 
provided. Again, it is within the skill of the artisan to 
judge in which cases it may be helpful to carry out a 
replacement at selected positions only. He will also be able 
to judge to which positions this may apply , and which 
building blocks may be used for the replacement and which 
building blocks may best not be used in the replacement (at 
certain positions) . 

The test sequences of the next library, which 
provided on the basis of the replacement analysis of the at 
least one identified test sequence, are tested for their 
activity towards the receptor. In case a test sequence is 
present among the test sequences of this library that shows 
sufficient activity towards the receptor, the method is 
completed and the desired mimotope sequence is obtained. It 
will be clear that it will depend on the type of activity, 
the receptor, the mimotope sequence, and the objective 
application of the mimotope sequence, whether a certain 
activity is regarded sufficient. Given the circumstances, the 
skilled person will be able to choose a threshold for a 
desired activity. 

In case none of the test sequences shows sufficient 
activity towards the receptor, another cycle is carried out. 
In accordance with the invention, preferably at least two 
cycles, and thus two replacement analyses, are carried out. 
Thus, a next library of test sequences is provided, based on 
the 10 to 15 test sequences of the previous library that 
showed the highest activity, as set forth above. The test 
sequences in this next library will be evaluated for their 
activity, and so on. 

The number of cycles that has to be carried out will 
depend on the desired degree of activity of the mimotope 
sequence to be found for the receptor. Starting from about 
450 0 randomly chosen dodecapeptides , it has been found 
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possible to arrive at the exact epitope sequence for a 
monoclonal antibody in less than three cycles. 

In a preferred embodiment of the invention, the 
amount of receptor used for determining the activity of the 
test sequences towards said receptor, is lowered in each 
cycle. It has been found that building blocks that seem 
essential in the first cycle may become non-essential in 
further cycles. In other words, in said first cycle local 
optima may be found, which may be overcome in a subsequent 
cycle or in subsequent cycles. The lowering of the amount of 
the 'receptor in the determining of the activity of the test 
sequences has been found to assist in overcoming such local 
optima. Preferably, the amount of receptor used in the 
determination of the activities of test sequences in a 
library is reduced by a factor of from 50 to 1000, more 
preferably from 10 to 100. 

The invention will now be further elucidated by the 
following, non-restrictive examples. 

EXAMPLES 

The described examples illustrate six variations of 
the present optimization method that has been successfully 
applied to lead peptides, identified with antibodies 
(monoclonal and polyclonal) raised against peptides, 
proteins, viruses, bacteria, sugars and steroids, from 
various types of peptide libraries. It can be envisaged that 
additional variations are possible. The concept that rules 
these variations is the repetition of replacement analyses on 
1 or more lead peptides. Local minima are overcome and 
epitopes and mimotopes are identified. 
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Materials and Methods 

Synthesis and screening minicards libraries (used in examples 
1, 2, 5, 6) 

Using the 20 natural L-amino acids 4550 random 
dodecapeptides (12~mers) were generated with a random 
generator programmed in Quick basic which runs on a 486 DX2 
(66 MHz) computer system. In this library the frequency of 
each residue is approximately 5%. This set of sequences was 
used to design additional libraries. One in which all 
sequences are in the D-amino acid form, one in which the 2nd 
and 11th position are held by a cysteine and one in which the 
3rd and 10th position are held by a cysteine. The aim of the 
latter two is to introduce a disulphide bridge into the 
peptide which should present the peptides as loops. Very 
important here is that the sequence of the amino acids within 
and outside the cysteines is identical to that of the first 
set of 4550 dodecapeptides. In this way the activity of these 
sets of dodecapeptides can be compared. Example-1 describes 
results obtained with the synthetic peptide library one in 
which the 3rd and 10th position are held by a cysteine. 
Example-2 describes results obtained with the synthetic 

peptide library composed of 4550 random dodecapeptides (12- 
mers) , i.e. no cysteine or any other motif was used. 

The libraries were synthesized and screened using 
credit -card format mini-PEPSCAN cards (455 pept ides/card) as 
described previously (Slootstra et al . , 1995b). in example-1 
the binding of monoclonal antibody 26/9 to each peptide was 
tested in a PEPSCAN-based enzyme-linked immuno assay (ELISA) . 
Monoclonal antibody 2 6/9 has been described previously 
(Wilson et al . , 1984; Rini et al . , 1992; Churchill et al . , 
1994) . Monoclonal antibody 26/9 was raised against the 
peptide HA175-110 of the hemagglutinin protein of influenza 
virus (X47:HA1) (Wilson et al . , 1984). 

In example-1 the 455-well creditcard- format 
polyethylene cards, containing the covalently linked 
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peptides, were incubated with antibody 26/9 (100 /xg/ml) . 
After washing the peptides were incubated with rabbit-anti- 
mouse peroxidase (rampo, dilution 1/1000) (Dakopatts) (1 hr, 
25oC) , and subsequently, after washing the peroxidase 
5 substrate 2 , 2 ' -azino-di-3-ethylbenzthiazoline sulfonate 

(ABTS) and 2 jxl/ml 3% H202 were added. After 1 hr the color 
development was measured. The color development of the ELIfJA 
was quantified with a CCD-camera and an image processing 
system. The setup consists of a CCD-camera and a 55 mm lens 

10 (Sony CCD Video Caraara XC-77RR, Nikon micro-nikkor 55 mm 

f/2.8 lens) , a camara adaptor (Sony Camara adaptor DC-77RR) 
and the Image Processing Software package TIM, version 3.36 
(Difa Measuring Systems, The Netherlands) . TIM runs on a 486 
DX2 {50 MHz) computer system. 

15 The dodecapeptide library, composed of 4550 random 

dodecapeptides, is screened with relatively high 
concentration of antibody (100 //g/ml, more usually 10 /zg/ml, 
see examples 2-6) . This concentration is approximately 2 
orders of magnitude above the concentration required to 

20 obtain maximal binding activity in ELISA with the native 

epitope peptide (not shown) . The concentration of 10 0 /ig/ml 
was used to obtain many binding peptides from the small set 
of 4550 random dodecapeptides. In previous studies it was 
shown that such a strategy, without obtaining an unfavorable 

2 5 signal to noise ratio, can result in hundreds of binding 

peptides that resemble small linear or non-linear parts of 
the native epitope (Slootstra et al . , 1995b; Slootstra et 
al. , 1997) . 

3 0 Synthesis and screening of OTHER pepscan libraries (used in 

example 4) 

In addition to random minipepscan libraries mirnotopes 
can also be identified from standard pepscan libraries. These 
libraries contain all overlapping 12-mers (or shorter/ longer ) 
35 covering the linear sequence of a known protein (Slootstra et 
al. , 1995a) . 
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Synthesis and screening of non-pepscan libraries {used in 
examples 3, 6) 

Lead peptides can also be derived from other type of 
libraries such as for example phage-display libraries. 

5 

Sequence analysis of lead molecules (used in exainple-5) 

All 455 0 dodecapeptides were ranked according to 
their binding activity. According to their ranking consensus 
sequences and motifs are identified. Initial methods of lead 

10 optimization that only use the sequence of the top 50 

molecules have been described in Slootstra et al . (1995b; 
1997). The present method uses all 4550 sequences. Firstly, 
the frequency and/or distribution of single amino acids and 
the dipeptide motifs 00, dipeptide motifs 0X0 and dipeptide 

15 motifs OXXO is determined using Microsoft Excel 4.0 (O j one 
of the 2 0 natural L-amino acids; X, any residue) * Secondly, 
properties of the amino acids (hydrophobicity , charge etc.) 
are included in the analysis. Thirdly, all this data is used 
to optimize the activity of the top 10-50 lead molecules. 

20 This is done by substitution of building blocks that inhibit 
activity and include building blocks that improve binding 
activity. 

The present sequence analysis method improves the 
activity of lead molecules through motif analysis of all 
2 5 sequences part of the library. 

Replacement analyses (used in examples 1, 2, 3, 4, 5, 6) 

In a replacement analysis the binding activity of 
complete series of substitutions analogs of lead peptides, in 

30 which each position is replaced by each of the other 19 
natural L-amino acids, is investigated in detail. In 
addition, it is possible to use the 20 D-amino acids as well 
as other available non-natural amino acids. Substitutions 
that result in improved binding are combined into new 

35 sequences of building blocks. These new sequences are again 
tested in a 2nd replacement analysis. If necessary more 
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rounds of replacement analyses are performed. After each 
round of a replacement analyses the antibody (or other 
soluble receptor) concentration can be lowered to obtain 
maximal binding activity (e.g. from 100 /xg/ml to 0.01 (ig/ml 
5 after 2 rounds of replacement -analyses, as shown in exaraple- 

1) . 
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Notes for the examples: 

- the 10 /xg/ml, 1 /zg/ml etc. denote the antibody 
concentration . 

- The line "improved position- 01" etc. means that 
this change in amino acid (is underlined) improves binding 
activity in pepscan elisa at given antibody concentration. 
Positions that could not be improved are not mentioned (e.g. 
position-08 in first replacement -net of example- 1, i.e. the 
original I at position 8 gives the highest activity) . 

Example- 1: 

title: Identification of an epitope through a lead peptide 
selected from 4550 random dodecapep tides (minipepscan library 
with motif XXCXXXXXXCXX, X , randomly selected amino acid, 
cf. Materials and Method)) 

tools: lead peptide GCGAAMNIRCYA 

methodology: two rounds of replacement analyses 
Results : 

In example- 1, the lead peptide CGCAAMNI RCYA was 
derived (with antibody 26/9} from the random library in which 
the 3rd and 10th position are held by a cysteine (see above 
in Materials and methods) . All possible single substitution 
analogs of the random peptide CGCAAMNI RCYA tested in pepscan 
for binding antibody 26/9 at 100 fig/ml . Below these results 
are described in detail . 

The replacement analysis of the lead peptide 
CGCAAMNI RCYA resulted in the identification of building 
blocks that cannot be replaced by any other building blocks 
(e.g. Y and A), and to the identification of residues that 
can be replaced by one or two other building blocks (e.g. N) , 
and to residues that can be replaced by many other building 
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blocks (e.g. M) . Some replacements improve binding activity 
considerably (e.g. N into D) . 

All these replacements were used to design the 
improved peptide EMDEEEDIMNYA. Note that this peptide binds 
5 antibody 26/9 at much lower concentration, i.e. has improved 
binding activity {100 fig/ml for CGCAAMNI RCYA and 1.0 ^g/ml 
for EMDEEED I MNYA ) . 

The peptide EMDEEED 1 MNYA was run through a second 
replacement analysis. Again some replacements improve binding 
10 activity considerably. These replacements were used to design 
the -improved peptide EMDEEEDVPDYA . Essential is that the 
first part of EMDEEEDIMNYA, EMDEEE, does not contain critical 
residues whereas the latter part, D1MNYA, does. Combination 
of the improved residues in this latter part results in the 
15 sequence DVPDYA. The sequence DVPDYA is identical to the 
linear epitope of antibody 26/9. Thus, the lead peptide 
CGCAAMNI RCYA derived from a few thousand random 
dodecapeptides was turned into native epitope sequence 
through two replacement analyses. 

20 

REPLACEMENT ANALYSIS -I 

original lead: CGCAAMNI RCYA 

activity at > 100.0 [ig/ml 
improved position-01: EGCAAMNI RCYA 
25 activity at >. 10*0 jLtg/ml 

improved position-02: CMCAAMNIRCYA 

activity at > 10.0 |J.g/ml 
improved position- 03: CGDAAMNI RCYA 

activity at >. 10.0 /ig/ml 
30 improved position-04: CGCEAMNI RCYA 

activity at >. 10.0 fig/ml 
improved position-05: CGCAEMNI RCYA 

activity at > 10.0 /xg/ml 
improved position-06; CGCAAENIRCYA 
35 activity at ,> 10.0 jug/ml 

improved position~07: CGC AAMD I RCYA 
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activity at >, 10.0 /xg/ml 
improved position-09: CGCAAMNIMCYA 

activity at >, 10.0 /xg/ml 
improved position-10: CGCAAMNI RNYA 

activity at > 10.0 /xg/ml 
combination improvements: EMDEEED I MN YA 

activity at > 1.0 /xg/ml 

REPLACEMENT ANALYSIS -II 

combinations rep-an. I: EMDEEEDIMNYA 

activity at >_ 1.0 /xg/ml 
improved position-08: EMDEEEDVMNYA 

activity at ^ 0.1 ixg/xal 
improved position-09: EMDEEEDIPNYA 

activity at > 0.1 /xg/ml 
improved position-10: EMDEEED I MD YA 

activity at -> 0.1 /xg/ml 
combination improvements : EMDEEEDVPDYA 

activity at >. 0.01 /xg/ml 

Notes : 

The sequence DVPDYA is the original epitope. The 
peptide EMDEEEDVPDYA has a 10 -fold improved binding affinity 
(in solution) over the native epitope peptide YPYDVPDYASLRS . 

Example- 2 : 

title: Identification of a mimotope through a lead peptide 
selected from 455 0 random dodecapep tides (random minipepscan 
library) 

tools ; lead peptide ANWPSAIGAFGL 

methodology ; three rounds of replacement* analyses 
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20 



Results : 

In example-2, lead peptides were identified through a 
random minipepscan library. The difference of example-2 with 
example- 1 is that the antibody used in example-1 binds a 
linear epitope whereas the antibody used in example-2 binds a 
non-linear epitope. The following multiple replacement 
analyses were done as discussed in example-1. The identified 
mimotope does not resemble any region of the linear sequence 
of the native protein. 



REPLACEMENT ANALYSIS -I 
original lead: 

improved position-01: 

improved position-02: 

improved position- 03 : 

improved position-04: 

improved posit ion- 11: 



25 



ANWPSAIGAFGL 

activity at > 10.0 /xg /ml 
HNWPSAIGAFGL 

activity at > 5.0 /xg/ml 
AWWP S A I GAFGL 

activity at > 5.0 /xg/ml 
ANA P S A I GAFGL 

activity at > 5.0 /xg/ml 
ANWSSAIGAFGL 

activity at _> 5 . 0 /xg/ml 
ANWS SAIGAFKL 

activity at > 5.0 /xg/ml 
combination improvements: HWAS SAIGAFKL 

activity at > 1 . 0 /xg/ml 



30 



35 



RE PLACEMENT ANALYSIS- II 
combinations rep-an. I: HWAS S AI GAFKL 



improved position-01: 
improved position™ 02: 
improved position-03: 
improved position- 07; 



activity at > 1.0 /xg/ml 

KWAS SAIGAFKL 

activity at > 0.5 /xg/ml 

HYAS SAIGAFKL 

activity at > 0 . 5 /xg/ml 

HWGS SAIGAFKL 

activity at > 0.5 /xg/ml 

HWAS S AMGAFKL 
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activity at > 0.5 fig /ml 
combination improvements: KYGSSAMGAFKL 

activity at > 0.1 ng/ml 



REPLACEMENT ANALYSIS- III 
combinations rep-an. II : KYGSSAMGAFKL 

activity at > 0.1 lig/ml 

improved position- 03 : KYFS SAMGAFKL 

activity at > 0.05 (ig/ml 

improved position- 06 : KYGS SGMGAFKL 

activity at > 0.05 /xg/ml 

combination improvements: KYF S SGMGAFKL 

activity at > 0.01 tig /ml 



Example -3 : 

title: Identification of a mimotope through a lead derived 
from phage-display library composed of >1000.000 random 
hexap ep t i de s . 

tools s lead peptide SDTRKG* 

methodology: lengthening to the left and to the right of 
SDTRKG with cysteines/glycines, followed by three rounds of 

rep 1 acement - analyse s 



Results : 

in example-3, lead peptides were identified through 
phage-display. Adjacent cysteines/glycines were added to 
improve binding activity. After obtained activity multiple 
replacement analyses were done as discussed in example-1. 



Iff!" I mi 11(1111' 



WO 00/29851 



PCT/NL99/00700 



19 



LENGTHENING BY CYSTEINES /GLYCINES : 
phage-display lead: SDTRKG 



lengthened lead: 
lengthened lead: 



REPLACEMENT ANALYSIS -I 
10 lengthened lead: 



NO activity at 10.0 /ig/ml 
CSDTRKGC 

activity at > 10.0 /xg/ml 
CSDTRKGCG 

activity at > 10.0 /xg/ml 



25 



30 



improved position- 02 



CSDTRKGCG 

activity at > 10.0 /xg/ml 
CTDTRKGCG 

activity at > 5.0 £ig/ml 
improved position-03: CSETRKGCG 

15 activity at >. 5 - 0 /xg/ml 

CSDTHKGCG 

activity at >. 5 . 0 /zg/ml 
CSDTRYGCG 

activity at > 5 , 0 /xg/ml 
CTETHYGCG 

activity at > 1.0 M9/ ml 



improved position-05: 
improved position-06: 
2 0 combination improv. ; 



REPLACEMENT ANALYSIS- II 

comb, rep -an. I: CTETHYGCG 

activity at > 1 . 0 /zg/ml 
improved posit ion- 02: CYETHYGCG 

activity at >. 0 . 5 /xg/ml 
CTETKYGCG 

activity at >_ 0.5 /xg/ml 
CTETHFGCG 

activity at >, 0 . 5 /xg/ml 
CYETKFGCG 

activity at > 0 . 1 /xg/ml 



improved position-05: 
improved position-06: 
combination improv. : 
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REPLACEMENT ANALYSIS - 



III 



comb, rep-an. II: 



CYETKFGCG 



activity at > 0.1 M9/ m ^ 



improved position-01: 



DYETKFGCG 



activity at > 0.05 fig/ml 



improved position-08: 



CYETKFGNG 



combination improv. : 



activity at >_ 0.05 fig/ml 
DYETKFGNG 

activity at _> 0.01 /zg/ml 



*, this lead peptide is, as a synthetic peptide, not active 
(not in elisa (pepscan or standard nor in solution) . This is 
not unique. Often phage -peptides are only active as part of 
the phage -coat protein. In other formats they lose their 
activity. 

Example -4 ; 

title: Identification of a mimotope through a lead derived 
from a standard pepscan analysis. 

tools: lead peptide RVMIKLILVNFR* and complete sequence of 
native protein (part which was used is KIYRVMIKLILVNFRMQP) . 

methodology: Two rounds of replacement- analyses , followed by 
lengthening to the left and right, again followed by two more 
rounds of replacement -analyses, finally followed by 
lenthening to an 18-mer mimotope. 

Results: 

In example-4, a lead peptide was identified through 
standard pepscan analysis, i.e. the antibody was tested on 
all overlapping 12-mers covering the linear sequence of the 
protein. The following two rounds of replacement analyses 
were done as discussed in example- 1. In addition, the 
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mimotope was lengthened to the left and right (3 amino acids, 
this can be further lengthened) through additional 
replacement analyses. 



REPLACEMENT ANALYSIS- I 
original lead : 

improved position-01: 

improved position-02: 

improved position- 03: 

improved position-08: 

improved position-11: 

combination improv. : 

REPLACEMENT ANALYSIS- II 
comb, rep- an. I: 

improved posit ion- 01: 

improved position-02: 

combination improv . : 

LENTHENING WITH NATIVE 
comb, rep-an. II: 

lengthened left : 

lengthened right : 



RVMIKLILVNFR 

activity at > 10.0 /xg/ml 

AVMI KL I LVNFR 

activity at > 5.0 /xg/ ral 

AIMIKLILVNFR 

activity at > 5 . 0 /xg/ml 

AVP I KL I LVNFR 

activity at > 5.0 /xg/ml 

AVMIKLIRVNFR 

activity at > 5 . 0 /zg/ml 

AVMIKLILVNYR 

activity at > 5 . 0 /xg/ml 

AIP I KLIRVNYR 

activity at > 1-0 ^g/ml 

AIPIKLIRVNYR 

activity at > 1.0 /xg/tnl 

YIPIKLIRVNYR 

activity at > 0.5 /ig/ml 

APPI KLIRVNYR 

activity at > 0 . 5 /ig/ml 

YP PI KLIRVNYR 

activity at > 0.1 /xg/ml 

SEQUENCE : 

YPPI KLIRVNYR 

activity at > 0 . 1 /xg/ml 

KIYYPPIKLIRV 

activity at > 1.0 /xg/ml 

I KL I RVNYRMQP 
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activity at > l.o jig/ml 

REPLACEMENT ANALYSIS-III of left lengthened peptide: 
lengthened left: KIYYPPIKLIRV 

activity at > 1.0 fig/val 
improved posit-01: RIYYPPIKLIRV 

activity at > 0.5 fig/wl 

improved posit -02: KPYYPPIKLIRV 

activity at > 0.5 /xg/ml 

improved posit-03: KIWYPPIKLIRV 

activity at > 0.5 /xg/ml 

improved posit-08: KIYYPPISLIRV 

activity at > 0.5 /xg/ml 

combination impr. : RPWYPPISLIRV 

activity at > 0.1 /zg/ml 

REPLACEMENT ANALYSIS-IV of right lengthened peptide: 
lengthened right: IKLIRVNYRMQP 

activity at > 1.0 {ig/ml 
improved posit -10: I KL I RVNYRCQP 

activity at > 0.5 /xg/ml 

improved posit-11: IKLIRVNYRMEP 

activity at > 0.5 pg/wl 

improved posit -12: IKLIRVNYRMQN 

activity at > 0.5 {ig/val 

combination impr. : I KL I RVNYRCEN 

activity at > 0.1 fJ.g/ml 



combination total: RPWYPPISLIRVNYRCEN 

activity at > 0.01 Mg/ ml 

*, lead peptide was identified from a library composed of all 
overlapping 12-mers covering the linear sequence of a 
protein. This makes it possible to lengthen the peptide to 
the left and right with adjacent amino acids, in this case 
KIY on the left and MQP on the right. Additional replacement- 
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analyses of 12-mers, shifted three to the left or three to 

the right of the sequence finally results in an 18-mer 
mimotope . 

Example -5 : 

title: Identification of a mimotope through a set of similar 
leads selected from 4550 random dodecapep tides (random 
minipepscan library) 

tools: set of 6 lead peptides QISHSfMKLFRGCVP , RGIKWNEMTDQW, 
KLQQNPTFYPPV, TNMCKEFAGI VP , RGILTNIMKDQW, I VQNNPKF FRGA 
(potentially up to all 4550 peptides, see material and 
method, in this case also 'negative 1 amino acids are removed 
from the leads) 

methodology: : determination of consensus sequence, followed 
by two rounds of replacement analyses of the consensus 
sequence 

Results: 

In example-5, a set of similar lead peptides were 
used to identify a consensus sequence. The consensus 
25 sequences were identified as discussed in materials and 

method. This sequence was used in the replacement analyses. 

ALIGNMENT OF LEAD PEPTIDES; 

30 QNNM KLFRGCVP 
RGIKWNEMTDQW 
KLQQNPTFYPPV 
TNN CKEFAG I VP 
RGILTNIMKDQW 
35 I VQMNP KFFRGA 



10 



15 



20 
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consensus : ILONNMKPFRG 



REPLACEMENT ANALYSIS- I 
consensus lead: 

improved position-03: 

improved position-07: 

improved position-10: 

combination improv. : 



ILQItfNMKDFRG 

activity at > 1 . 0 /xg/ml 
ILTNNMKDFRG 

activity at > 0,5 /xg/ml 
ILQNNMPDFRG 

activity at > 0 . 5 /xg/ml 
ILQNNMKDWRG 

activity at >, 0 . 5 /xg/ml 
ILTNNMPDWRG 

activity at > 0.1 /xg/ml 



15 REPLACEMENT ANALYSIS- II 
comb, rep -an. I: 

improved position-07: 

20 improved posit ion- 11: 

combination improv. : 



25 



ILTNNMPDWRG 

activity at - > 0.1 /xg/ml 
ILTNNMGDWRG 

activity at > 0.05 /xg /ml 
ILTNNMPDWYG 

activity at > 0.05 /xg/ml 
ILTNNMGDWYG 

activity at > 0.01 /xg/ml 



Example- 6 : 



title: Identification of a mimotope through a set of 
different leads selected from phage-display library composed 
30 of >1,000,000 random hexapeptides . 

tools: set of 3 lead peptides (ANWPSA, KLITRW, NVCSWS) 



35 



methodology t Two rounds of replacement analyses (for each 

lead peptide) , followed by determination of overall consensus 
sequence . 



WO 00/29851 



PCT/NL99/00700 



25 

Results: 

In example-6, different lead peptides were used to 
identify a consensus sequence. Each lead peptide was used in 
multiple replacement analyses {two rounds) . The resulting 
three miinotopes were aligned which resulted in a lengthened 
mimotope with improved activity. 



REPLACEMENT ANALYSIS- IA 



original lead 


ANWPSA 


: activity 


at 


>10 


. 0 




/xg/ml 


improved position- 01: 


HNWPSA 


: activity at 


_> 


5 


. 0 




/xg/ml 


improved position- 02: 


APWPSA 


: activity 


at 




5 


. 0 




ptg/ml 


improved position- 03 : 


ANAPSA " 


: activity 


at 


> 


5 


.0 




/xg/ml 
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New Claims 

5 

X. A method for determining a mimotope sequence for a receptor 

comprising the steps of: 

a) providing a solid support with a random library of test sequences composed 

of building blocks chosen from the group of amino acids, monosaccharides 
10 and nucleotides; 

b) determining the activity of each test sequence of the library towards the 

receptor; 

c) identifying a test sequence comprising at a certain position a buildingr block 

which, according to the results of step b), is favored at said position; 
15 d) providing a next library of test sequences, based on said tost sequence 

identified in stop c), by replacing a building block at selected positions of 
the identified test sequence with selected building blocks; 
e) determining the activity of each test sequence of the library provided in step 
d) towards the receptor; 
20 f) identifying a test sequence comprising at a certain position a building block 
which, according to the results of step e), is favored at said position; 
g) repeating stops d) - f) for the library of teat sequences provided in step d), for 
a number of cycles sufficient for finding in step f) a mimotope sequence thai 
gives sufficient activity towards the receptor; 
25 wherein each test sequence is located on a minicard or flat support medium. 

2, A method according to claim 1, wherein the chemical composition of 
the test sequences provided in step a) is known. 

3. A method according to claim X or 2, wherein in step e) an amount of 
receptor is used for determining the activity, which amount is smaller than 

30 said amount used in step b), and wherein said amount in step g) is smaller 
than said amount in step e) of tho cycle duectly preceding said step g). 
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4. A method according to claim 3, wherein in step e) the amount of 
receptor nsod for determining the activity i& smaller by a factor in the range of 
from 5 to X000 smaller than said amount used in step b), and wherein said 
amount in step g) is smaller by a factor in the range of from 5 to 1000 than said 

5 amount in stop e) of the cyclo diroctly preceding said stop g). 

5. A method according to claim 4, wherein in step e) the amount of 
receptor used for determining the activity is smaller by a factor in the range of 
from 10 to 100 smaller than said amount used in step b) f and wherein said 
amount in step g) is smaller by a factor in the range of from 10 to 100 than said 

10 amount in step e) of the cycle directly preceding said step g), 

6. A method according to any one of the preceding claims, comprising at 
least one step d) wherein at least one building block is roplacod by a group of 
building blocks. 

7. A method according to any ono of tho preceding claims, wherein the 
15 test sequences comprise from 3 to 20 building blocks. 

8. A method according to any one of the preceding claims, wherein the 
library of test sequences of step a) comprises from 500 to 10,000 test sequences. 

9. A method according to any one of tho preceding claims, wherein the 
receptor is chosen from the group consisting of monoclonal antibodies, proteins, 

20 such as enzymes, cells, hormone receptors, and micro-organisms. 

10. A method according to any one of the preceding claims, wherein the 
activity is determined using an immuno assay, BIACORE or AFM. 

11. A method according to any one of the preceding claims, wherein each 
test sequence of a library is physically separated from the other test sequences 

25 of said library. 

12. A mimotope sequence obtainable in a method according to any one of 
the preceding claims. 



AMENDED SHEET 

SPEA/EP 



+0031703404600 



12.JAN 8 2001 08:52 ON T VANG EN VAN: 



#6283-0 



Rev. 1-3/11/83 



Effective February 27, 1983 



DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATIONS 
( ) Original ( ) Supplemental ( ) Substitute ( ) PCT 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship arc as 
stated below next to my name; that I verily believe that I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if plural inventors are named below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled: 



Title: "a Tn^th^rl for Hpi-prmi ni ng a mimotope sequence" 



which is described and claimed in: 
( ) the attached specification, or 
( x ) the specification in the application Serial No. 
and with amendments through 



Ll^_7_57_ 



filed 

(if applicable), 



May 14, 2001 



( ) the specification in International Application No. PCT/ NIi9 9/00700 

, and as amended on 



filed 



(if applicable). 



I hereby state that I have reviewed and understand the content of the above-identified specification, including 
the claims, as amended by any amendment(s) referred to above. 

I acknowledge my duty to disclose information of which I am aware which is material to the examination of 
this application in accordance with Title 37, Code of Federal Regulations, §1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application ( s ) for 
patent or inventor s certificate listed below and have also identified below any foreign application for patent or 
inventors certificate having a filing date before that of the application on which priority is claimed: 



COUNTRY 



EP 



APPLICATION NO. 
98203830.9 



DATE OF FILING 
November 13, 1998 



X 



PRIORITY 
CLAIMED 
) YES ( ) NO 



) YES 
) YES 



( 



) NO 
) NO 



) YES ( ) NO 
) YES ( ) NO 
) YES ( ) NO 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States application ( s ) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States application in the manner provided by the first paragraph of Title 35, United States Code, §112, 
I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, 
§ 1.56(a) which occurred between the riling date of the prior application and the national or PCT international 
filing date of this application: 



SERIAL NO. 



U.S. FILING DATE 



STATUS 

( ) Patented ( ) Pending ( ) Abandoned 

__________ ( ) Patented ( ) Pending ( ) Abandoned 

( ) Patented ( ) Pending ( ) Abandoned 

As a named inventor I hereby appoint the following attorney (s) and/or 

agent (s) to prosecute this case and to transact all business in the 
Patent and Trademark Office connected therewith. P.T.O: 



Effective February 27, 1983 





FULL NAME OF 
1ST INVENTOR 


FAMILY NAME 

Slootstra r . 


FIRST GIVEN NAME 

Jelle 


SECOND GIVEN NAME 

Wouter 






RESIDENCE & 
CITIZENSHIP 


CITY 

lielystiacl 


STATE OR COUNTRY f\ \ , 

-hh^ Netherlands 


-COUNTRY OF CITIZENSHIP 

the Netherlands 






POST OFFICE 
ADDRESS 


AryDREss™"™ 
Schouw 3 9-23 


CITY 

Lelystad 


STATE OR COUNTRY 

the Netherlands 


ZIP CODE 

8232 AJ 




FULL NAME OF 
2ND INVENTOR 


FAMILY NAME 

Piaijk 


FIRST GIVEN NAME 


SECOND GIVEN NAME 

Cornells 






RESIDENCE & 
CITIZENSHIP 




state OK coxnsrr ry ^ * ^ t 
•the Netherlands - 


iCOUNTRY OF CITIZENSHIP 

\ the Netherlands 






POST OFFICE 
ADDRESS 


ADDRESS 

■Snhnenpr 4^-40 


CITY 


STATE OR COUNTRY 

th g. Wpfhprl ands — 


ZIP CODE 




FULL NAME OF 
3RD INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 




■: J: f jO 


RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 




^di 


POST OFFICE 
ADDRESS 


ADDRESS 


CITY 


STATE OR COUNTRY 


ZIP CODE 


: %i 


FULL NAME OF 
4TH INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 






RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 




: ;. j |l 


POST OFFICE 
ADDRESS 


ADDRESS 


CITY 


STATE OR COUNTRY 


ZIP CODE 


_■■ 


FULL NAME OF 
5TH INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 






RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 






POST OFFICE 
ADDRESS 


ADDRESS 


CITY 


STATE OR COUNTRY 


ZIP CODE 




FULL NAME OF 
6TH INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 






RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 






POST OFFICE 
ADDRESS 


ADDRESS 


CITY 


STATE OR COUNTRY 


ZIP CODE 



I further declare that all statements made herein of my own knowledge are true, and that all statements on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon^ — — W.C. Puijk. 

1st Inventor / CX^l^l Date July 2, 2001 

9 . T t ^ ^ July 2 , 20 01 

2nd Inventor 

3rd Inventor 




4th Inventor Date _ 

5th Inventor Date _ 



6th Inventor 



Date 



